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£ ^^r, ^-i- A>-g-*H o.^A^o. 7 ^ 4^-7fl^(GFRP)S ^tg^r nfl 
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£3^r, 5=1^3 l:5£-g- 3L ^P-S* M-^iflt^, ( a )^ ^^£^lJI, (b)fe 

£4^, tf^ofl oj-s. 7l3L^7l^l# A}-g-zj}o} 7l5L^7^ 3|-^#<y ^-Efl^ <aj ofl^. 14 

JE6-8r, J£4^ 2)-°^ GFRP "y^e] ^^£^)cf. 

5L7£r, £4oflA^ GFRP *fl*]-g- M-Efufl^ ^^£o]cf. 

H8^, £ ^ofl 71^71^1* A}-g-*H 7lS^|7l ^f^l A o V ^ Cf= c^ll- 

£10£r, £8^1 ^^-1- #*fl GFRP °J^e-] ^^olcf. 

Siller, 518 GFRP «9^s| xfl ^-g- u}b}-^^ ^^£o]c).. 
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GFRP *H^-£r, ^ ^Sl^-^f #^ofl £iS>JL, aj 7 H ^ £>}. ^ 

^l^l^l Tj^ll- ^^-Aj^l -O^AJ o.^ JSlS^Kr ^^HRr 3-2-5. ol 

91^. °) nfl, ^"71 ^1<4 ^3Ml7}- ^S]^, ^Sl-a]-§-ol ^o^uf 

fl^ 7>^7> , A o V 7] 7}i7} ^>O.S #5L5]^1 ^sf^ , GFRP i^^-ofl 7 ) 

i7> ^7fl ^4. 
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<3i> ^ iflJfafl £^ 7li(Air-pocket)^- ^-fr* ^^Ml , 

^4 71313 ^Sl-Al^l^ ^.o]ol sit}. SEth ^s}-€ ^ tfl-SjLofl &i 

€ 7l5£^r 7M13 #^ ^iES^, q-^*V $5^1 ^4 sg^Kg- ^Sfl ^ vflJjLofl -g. 

t^^l^ ^ ^ HLth 7li^ 7l^^^<Hl ^1*11 *H3^r ^ 
7H> €■ ^1^1^. 

<32> m^, FRP^^-g- GFRP 4^ ^ A o v ^l^M nfl-g-ofl, 7l5L» 

tfl-^oll i^>Jl ^ 3-^^>7> ^^sH£ 5-^*V 7ll« ^ &rf. 

FRP^-g- GFRP Jf#^ 7o>£, ^H^^, Mlf^, vfl^ 
^1: ^£ 

<33> ^g, 7l^# .^ofl 7 l GFRP ^Al -H-El^^-# ^>«ol A}-g-^ ^0.5: ol 

o.q-, oisq. ^-01 ^ ^-e]^ o. 7} . x]ld 7l ^]^ #Aj ( oi^-7 0 v £> ^^je, ###5:, 

uHn>2.^ ( ^<g^ =)ol ^.Tll ^h^H £.#^3-^2) 7l^ol ^-^1^ o] 

^4- ^T, ^B^-fRr ^711 ^-^TlM- ^JL, O^Tg JjL^Aj-^ 37]^ 

[^°1 <>l^-i7> *}±r 71^3 4^1] 
<34> £ *g-v$°- ^. 7l ^. -g-;^^ sfl^§>7l ^5fl o>t^ ^rgo] S.^^. GFRP ^ 

-S11*H 1^5}^ 7l^# *)171%>o_3.*] , AVoiq- ^eloil cfltb ^3^, ^ 

717113 7 0 l- £ ^ ^ S*}^r o.Hl^^Sj- #5}^ ^ Aj <^ 71^^1171^1 

^ 7li^l7l^^# ^^Hrd! clef. 
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<38> $ i^-*V^ 5J^r ^-^^.S ^4. 

<39> <^7lA^ ^-7] ^o] Bfl^(^®)ofl^ ^^-ol7|- <H ol^ ^ o] ^ Aj- Hj-^^Cf. 

<40> SEtt, AJ-7] E^_g. sM^i^ o.^Aj 0.7^ ^^BJo] A^s]^ ^-^o) ^igAKg. ^ 

<41> _g. ig-tgojj 4^ o. g^Aj o.7 0 >S|. #e>^lJ ^^14 ^i^T^ 1 ^, 

<42> -g-tgofl ^e]^^f QJL, ^^"1-, ^sMl* -^-^1^-^- $H tlsfr # 

31; 

303: ^1 4| <H1 , ^*1 ^14^- ^ ^Hl 7lAfl^ 7li^7l^ll- ^"71 ^ofl ^7J-A] 

*H A oM i-i-g- 4°1H^ Ai^oi ^ «>rt- a b ^ *>fe #31; 

<44> A o > 7 ] E£ <£ S ^, 15^-303:^1- ^-Tfl; 

<45> £^0} 3}^ ^105. ^i}. 
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<46> o]t\, Q^S.^ &2iZ}^ i^o} 

<47> £1^1^, ^ofl n^-s 7)^]^^^ oj dfl^, FRP ^S-g- GFRP ^^Al 

^-§-% V *r SItt 7}£.*\}7]^x)7} £Al5l^ olcf. ZL^Jl, £2^1^, ^7} £ 

Al^c>| SIOD), ^ , £1^A^ il-i-g- ij-ol^ ^ S7 > £Al^O^ olcf. 

<48> y>sf ^-o], £ i^ofl 7lS^7] ^1(600)^, 7}iBflf^^ (101H 

°i^r £-#(100)* ^Wltbcf. ZL^JL, ^7} -£#( 100)3] 7>i«fl# 

^(lOlHl^r #i-g- 3^^(200)7} °1 t^-g- sMH(200)Sl 

II ^°l y o V ^0_3. ^^-51<H 9X^ ^^(^^)(201)ol *§^5)o] o10 1 ^ j a o V 7 ] ^g-(201)£r 

(100)^1 7 >^ afl #^-^(101)2]- $a^. n^Ji, zl ^ofl^ ^7l ^ 

(201)4 ^^f-£l^ ^-i ^^(202)ol 4^7fl *i^S\o] old-. 
<49> Cl^ol, a o V 7 1 ^#(100)31 tifl^dTOH^r ^^1(300)7]- ^^l£]ol olol, ^SMlT^l 

(600)1- -g-^*>7ll ^-EfloU^ ^-g-Al^ ^ ol^ slol 014 

<50> £5^, GFRP <y^el(400HH ^1^^(401), 1-elH = (402) , ^ ^ -H^ ^-§7(403) 

°1 ^l^R 1 ^ ^-^"(£6 %^2:)°fl ^-g-^ 7li^7l^ll- d-d-vflrf. ol ufl ; S7 o. o] Hlcfl^l 

^^si^-^-ofl sfl^Kr ^°1 fst ^^d. ^^U, £4<H1^, GFRP °J€e-i3| altfl^ Jf 

^°\) 7lJ£^l7l^l(600)7> #Efl» ^Bl-^d-. 

<5i> £9^, GFRP ^^o^ ^1^1^(401), #efl ol j= (402) , * ^.^^-^-(403)^1 tfl^oi ^ 

-fCElO *r °i^7 7lJ£^fl7l^l« M-El-^cl-. ol nfl, £110. ole ^ ult jj^ oj 

^ei^^o)) sfl^^ ^-^oi d-B}^d-. ^e)jL, 5.8°\)^, GFRP °J^^2l altflig Jf^- 

£ ^°fl Of-E 7l5L^7l^l(600)7> ^-§-5)^ ^"Efll- d^W. 
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<52> g:^ E4 2f S.8<H1 M-eJ-hH w}<4 ^-o], # 7 ] ^-i-g- 2}-oi S (200)^ ( -ft-el^-fi-^s). 



<54> ^-^(500)^1^ ^<3°11 £l*fl -fr^^HI- 1# ^JL, ZL iflofl ^isq- ^^l^o) 

^-#4 ^Sj-^ll- -R-Bl^-fMl HS^M ^J=Al^]cf . Zl^Jl, ^ 2)-^^ ^ojofl 

HV^sfl q-^-cf. -f-#, 3*>^-g- FRP^H-g- ^^ei^l ^-f, -n-^^-fr* 10# ^5L ^ 
f^Ml S]^^, 1#^1 tflsf 0.5~0.7mm^£olcf. a o v 7 ] al^ofl^l = 2f ^ ^ 

^sM3 ^AA ^ ^V-g-sH, #^*Hs^ VEl.04 VE3ll£) W#oi 9X^. 
5E*>, ^5^1^ MEKP0 1.021- ^ 0 >^<y 7flsL7> Aj-g-^ ^ 54 

<55> o] s^-fr ^S}.aV-g-ofl o^fi 7 >^7l- 7li7> iH^l}. 

M-bI-^ ^ £o) } ^ofl tr}-^ 71 i ^7-1^- ^1(600)1- ^ SE^ nSf ^ 

*H ^KoM^I 71^1- ^t^JE^- ^ o]^ j 3j.o]s (200)o11 ^£ ^^-(201)3}- 

^-i ^(202)* -f-*fl GFRP ^-^oll ^7^ 7l^7> wfl#Sl^ ?H] o^fl o] s-c^^lcl-. ci 

•%°1, 4^- 71 S.z\}7] ^1(600)^ S 1 ^^* ^ ^°l7l- tq-s^ ojo. 

JEIS, ^*g^ GFRP <y^e^ JjU^ ^oj 7} rfjELc-lHl-JE ^^^>7ll ^ &i=K.514 3L±± 5L8 
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<56> ol nfl, ^ ^-Tgofl 4-E- 71^71^1* SRl-A] ? j #7} Q ^ 

#(^*1+^*L*II+3SMI)3 ^aH, ^ ^ 2-g- 30s oiifls. *Rr ?M #cf. ol 

fe, 2g- 30S# S^ ^-f , 3SM|7> ^71 Al^H, o]Dl M^s} y}^7\ 
7> 7liS.A-l ^^S)7l nfl^-ofl ^717]- ^i^l nfl^-olcf. 

<57> H5]J1, ^ofl ttfS. 7]3.*$7]#*\^ ^-g-Al^ A] ^ , 5L£. QS. , 15S~30S 

7> ol^, 15^ o}xj\5L fft^r yg^-, fl7l- ol^xl^l ^ 30S# ^ 

ol£ ZL ojAj-ol 7]cfl% V ^ ^] = ol] U-g- -f S^ 7 > &7l nfl^-ol^. 

<59> HL*}-, ^- ^ofl 4s. 7l5E^7^ 0 V^l^ iflAi^ FRP^HSl Aj *g ofl ^-*V€ 5H o> 

^-^-^^-(FRP)* A>-g-s>jl SX^r 4-^-^, S^l, ^VE^a]^ , #^7171 * 

<60> A o >7l^ t,].^ ^ zp.^^ .g^ofl Ct]-STg ) A^sj GFRP ^°])*\ 7}S_ 

Sr 3.7]) ^%SL5L*] , ^rO}^ <>V^o\] o] o. ^ ^- ^ olji, 7flS^£, 

<ei> at, -^#54 371^ 7fl a>-§-^s^1 -a-el^^-7> xi 
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5Eth ^^Hl ^ #^o] cf= ^Aj-o. ^ sao1> GFRp j=l= ^ a^sj- ^ 

SEth 71 IS #^#01 #cH#7l nfl^cHl zfl3.«ll- 40-50% ^ &t|.. 
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*>-§-3H -n-^^-n- 7 ^ ^-^m(GFRP)S. Jf.g-.g- nfl igHg^xr 7l 

7>^Hfl#^-^( ioi)o] ^ ^(100); 
^(4^X201)°] tg^o] oiji, ^^ofl^ # 7 ) ^(201)^ ^-^£1^ f^(fl£7i) ^ 
<3(202)°1 ^^o] ojo.^, #71 f^(201)°l £-#(100)^ 7>^yfl#^^(101)2f JE^- 
5^ i^-g- s)- o lH(200); 

[^T 1 * 2] 

^1%H1 &°H, 

«K100)4] ufl^CW®)^^- ^<>1(300)7> *4*}s\ol 51 <5Rr -fr 

I^t 1 * 3] 

^1%H1 5fl°H. 
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A oM s)-olH(200)^, -B-Sl^-B-^ §^iJol ^tgSj^ #<g<^ sig^Aj-^. rcfaf 

^o] 7 > 5]^ ol^ ^-^ O.^ ^ o.^^ ^e|^HJ ^ ^ A] 71^^71 

5] 

^1H1 ^Ji, ^*]^ #a]^ ^3Mm -fhe^-fr SHI £3LsHr 

303: iflA] ^4%V ^ C^i^ fg-ofl 7 j 7 fl£ 7]5L^7lAj-^l. Aj- 7 ) ^tgofl ^ 

A i ^"i-g- S]-ols(200)^ Alcl-ol ^ tlj-^- cc^. ^ *}^r ^7^1; 
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